name of inspeclion parsorned, pipeline slalion numbar, quantily and gauge of
wire installed, and simple slalement (e.g. "salisfaciory™) regarding proper
installation, Provide field sketches where labular data alone Is not sufficient 1o
document pipe alignment and bonding configuration.

5. Cleaning and Replacing Molds:  Thoroughly dean modd and mold covers after
complation of each weld lo assurs that no slag will penetrate into the nexi weld.
Replace molds pericdically and where thera is pilling or other wear conditions.

&. Coaling Thermite Welds: After soundness of the weld has been venfied, horoughly
choan with a sbff wire brush argd coat with an alasiomenic cap.  The elastomeric cap
shalt extend on all four sides beyond tha cleanad area onto the pipe surface. Apply
primar over the endire wald area and over tha entire area where the slasiomanc cap
will be placed. Allow primer to dry.  Push the dome of the prefabricated cap
contaning elastomeric material irmily into weld area. Lt the wire avay from the pépe
and apply the dlastomeric materal completely around and undemeath the wira.
Push the wire back down on the plps.

C. Bondad Joinls: nstall bord cables across each joint in accordance with and at locations
Indicated on the Dravings using the thermite weld process.

1. All new pipetine joints, including those on pipe, fittings, valves and branch connactions

mcheding hydrants. Do not bond between naw duciile ron and pre-siressed concrele
plpa.

0. Test Stations: includes lorminad box, concrete pad, guard post, survey marker, wiro leads,
PYC conduat, utility warning taps and monitoning equipment, .

1.

General: Type of test station; numbes, size and color of wires; and wire routing are
shown cn the Drawings. Unless otharwise noted or approved by the Engineer. tast
siations for pipelnes bured under pavement shall be localed cutside paving limils.
Test stations shall be sufficienty set back froen vehiclo traffic lanes g0 that they can be
accessed for maintenanco without extensive traffic contrel or other special safaty
precaulions.

Wire Rowting:  Install tost and monitoring equipment wires in 3 winng hamass
arangement reuted along the boliom of the pips trench whera praclical. Foem hamess
by taping wiras togethar at intervals of 10 foel  Install viras loaving the pipa french in
PVC condult whien terminal box is not installed over waler main.

Uty Warning Tapa: Install 1 fool sbove PV conduit.
Concrete Pad:
a. Concrate Pad: Provide for each flush mount tast station. Non-reinforced concrate

pad formed around tost stations shalt be 24 inches by 24 inches by 8 inches slopad
away from tarningl box.

E. Magnosium Anode Lead Wire Spéices. Wine Connactors and Temminatons:

1.

Magnesium Ancde Lead 1o Headar Cable Splicas: Splice the AWG No. 12 solid copper
wire supplied with the anode o an AWG No. 8 HMWPE strandad copper cable through
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2. Plpe-to-Soil Potential Measurements:

a. Record at ot lest slaions and hydrants used for postbackfill continuity
measurements.

b. Collect using a temporary coppericopper sulfale reference electrods placed on
grade within ong foot of tast station and using buried reference electrode where
instalied. '

¢. Collact at all locations pror o conmackng anodos at last siations, and then after
anodes have been connected at all 1a51 stations for a minimum of 2 hours.

3. Pipe Currant Flow Maasuremants:

a. Record for all lest stalions having 4-wire currant measuring spans. Documentalion
o include span length, magnitude and polarity of static vollage across pips span,
fongltudinal resistance of span determined in a8 manner simidar o post-backdift
continulty test. and caiculated magmitude and direction of curment.

b, Mske stalic voltage measuwrements with positive terminal of voltmater connacled 1o
black tesl wiro {upslream or downstream of 1est station) and nagabve temmingl
connacted 1o white wire {3t lest station). Siatic pipe curent flow {magnittde and
direction} o ko calcudated and rocorded by dividing slatic vollage by span
frasistance. :

c. Collect at all locations pror to connectng anodes st test stations. and then after

anodes have boen connected at all test stabons for a minimum of 2 hours.

4. Anods Potontial and Current Maasuremanis:

a. Measure and record opan-Clrcut potential betwean each anada cable ot each test
station and a temporasy coppar/copper sulfate reference slactrode placed on grade
withine one fool of 108t station.  Collect open circuél potenliad data with no other
mfluencng anodas conbected 1o main.

b. Measure and record sncde current at each test staton using parmanently installad
current measuring shurt  Document shunt voltage drop, shunt resistance, and
calculated current.

o,  Acceptance Critoria:

1. Open-Circud Potantial: Magnilude 1.6 volls of greatar.
2. Anode Current:  Manimum 0.02 ampare per ancde, adjusted 1o account for

number of anodes includad in circult at any given location {e.g. 15 ancdes -
mnisum (.30 ampera).

END OF SECTION 13110
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¥, Teminal Beard Conneciors: Crimp and soldar each terminal box wire to a one-hale ;
terminal g, Clean and dry wire and lug conrector bafons soldering. .  Polyeihwiene Encasement: Install in accordance with ANSIEAWWA C105/A21.5.

3. Wire Splicing: When wire splicing is required, use bult splice connector crimped, 1. Contractor shall inslall 2 layers of 4 mil cross-aminated polyethylena over water malns
solgared. and insulated. Insulats spsoas by spirally wrapping (minimum S0 percent 24-inch and above and 1 layer for water mains less than 24<inch at stream crossing
ovariap) with thrae layors of rubber splicing elacrical tape and three layers of viny tocatlons. to the imits shown on the Drawings.
plasiic aleciscal tape. Coal tapad splice with alectrcal coating compound,

; , - 2. Owerapping Sections:  Provide 2-4cot overlap between sactons of polysthydene.

4, General: No splices sflowed in individuad anode wiras, joint ponds, and plpa wires. Complately tape oveslapping sections fo hold socurely in place during backdilling, using

compatble polyelhylans tapa.
F. Magnesivm Anodes:
. o - ) 3. Repair OF Cpenings & Encasement:  Repalr holes, slils, or opanéngs of any size. o
minimum of 3 feat from main at o below elsvallon shown on Drawings. Spacing
betwean ancdes instaflad in a group is 10 feet unless noted othervise. 4. Installation Al Hydrants and interconneclions: Provide opening o other means al base
of hydrant riser to avoid waler accumulation under encasement because of waler ralief.

2. Installation in Rock Arass: If solid rock ks encountered at a depth which will not v avanw . ’
accommodata nommal instalfation, investigate immediale peoximily to delermine if 5. Backiil arcund polyethylene encasement shall be VDOT No. 214, slons, in accordance
anode can be installed at specifled depth st another locaticn i the Immadiate arsa. wilh tha S%reampgﬂ);gs&xg Sonur P?gtecﬁon detall on the Drawings. A ‘

3, Backillh Use soil free from rocks and organic materal. Do nol use sand or clay. After 302 TESTS
anode s covarad with 1 fool of sofl, pour 15 gallons of water over coverad portion of !
anode. A GENERAL: Engineer ill witness testing at his option and discration.

4, Wiing. Unless noted othenvise, connect grouped ancdes through a AWG No. & : _ , ) Enai
strandad copper header cable. Terminate each end of ancde cable In designatad tast B ﬁgﬁ;ﬁ;&;ﬁgxﬁnﬁgggm formyet pre-appriverd by the Engineer.
siations with only splicirg of cable at anods wire altachments. Ancde haadar cables " ' ' '
shall ba buried a minimum of 2 faet below grade. Handlo wire with care. 2. Testing Summary:

5 Documentation: Include location and crientation of each anode on recerd Drawings. 2 Pre-Backfil Tosts:

the usa of a compression connaclor as ghown. Tapa the splice with three layers of
high voltage rubber splicing tape {50% overlap), followed by three layers of vind
alecirical lape (50% ovedap). Cost enlwe splice with eleclrical coaling compound.
Tarminate the ends of the AWG No. 8 anode header cable in the test stabons as
indecated.

G. Clearance of Peing 1o Other Structures

1.

12 inches of natural clearance shall be maintained between the piping and other
struciures, where possible. When 12 inches of cleasance cannot be maintaned, instali
a medium densily fexible polyethylene mash patlermn webbing pad, nominal thickness
{1156 inch, around péping and secura with non-metaliic taps.

H. Concrete Bultresses, Support Blocks, Anchor Blocks

1.

Posdion reinforcing rods used In the construction of support blocks, anchor blocks and
other concrete structures so that they are not In contact with the piping. Mainlain a
minimum 2 inches of spacing between all reirdorcng steel and the pipe and any ppe
anchors.

2. When placing concrete In direct contact with ductile iron piping, apply the mastic
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ooating to the aexiernal surfacs of the ductide iron piping peor 1o placing the concrele.
Cinan all dirt, molslge, od, grease, and other confaminants from the piping surface.
Theroughly mix the mastic coatng and apply a coat of approsimately 12 mils of coating
1o the piping surface. Alow the coaling fo dry to touch (approximataly 20 minutes) and
apply a secoond coat of mastic of approxdmately 12 mils = thickness. Allow to dry
before placing the concrate.

1. Bonded joent and lesl wire integrity
b.  Post-Backiill Tests:
1. Pipe continuity tast
2. Plpa-to-soll DC potential measurements
3. Pipe curant fiow measurements
4. Anode polential and curent measwements
¢. Emproper materals or installation determinad by Contractor perfcsmed tests, andior
tasts parfoemad by the Englnees, shall bo ;:mmed by the Conlractor.
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4.

Schadule:
a.  Pre-Backill Tests: Complete as work progréssas.

b. Post-Backfill Tests: Start no sooner than 2 months before schaduled application for
Beneficial Usa.

¢. Test Report: Letter of Compliance; Record Drawings: Submit no later than 10
warking days bafore application for Baneficial Use.

Test Report:

a. Raow tost data for olf pre-backilll and post-Daskilll tasts,
. Test setups and schemalics.

©.  Summary tabulations and theoralical calculations.

d.  Lettar of Compliance.

a. Record Drawings.

B. Pro-Backfil Tost Procedures:

1

Bondad joant and test wire intagrily tests:

a. Conduct visual inspaction and hammer test including required documantabon per
mstallaton section of this Spaeciication.

C.  Posi-Backfill Test Procagures:

1

Pipe Continwty Tests:

a. Measure and record fongitudinal resisiance of pipe belwesn conseculive lest
stalions, and bolween lest stafions and Intermediale hydrant laterals. Detarming
resistance using Chm's Law by imprassing a direct test cument acioss ppe span
and measuring resullant vollage drop across same span.  Use of temporary last
points at locations othar than lest stalions and hydrants noquire approval by the
Enginoer.

b. Documaniation: nclude applsd test current, measured voilage before application
of currant, wilh current applied and immediately after interrupling test current,
calcutated resistance and comesponding theorelicad rasistance {Paragraph C
befow) In test report. ' .

¢  Acceplance Critera: Maximum acoapiable span resistancs - 110% of the sum of:

1. Number of pipe joints mullipliod by theorelical resstance of a joint bond,
determinad by number of bond wires per pint and wire gaugs.

2. Length of pipe mulbiplied by thaorelical resistance per unit langth, determinad
by pipa diameter, wall thickness and resistivity.
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